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(71) We, General Electric Com- 
pany, of 1 River Road, Schenectady 12305, 
State of New York, United States of 
America; a corporation organised and exist- 
5 ing under the laws of the State of New 
York, United States of America, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 
10 to be particularly described m and by the 



This invention relates to transit tickets 
and more particularly to a transit ticket 
having an information encodable matrix for 
IS use in automatic fare collection systems. 
Much interest has been expressed in 
recent years in rapid transit systems for 
moving a maximum amount of people in 
a mimmntn amount of time and space. The 
20 interest in these systems is increasing due 
to the growth of suburban commnnities sur- 
rounding large cities and the necessity of 
moving people from the suburbs into and 
out of the city as well as within the city. 
25 The traffic congestion in and around these 
cities has become an increasing problem 
msTring it necessary to provide for greater 
use of rapid transit systems. 
Most transit systems use either a single 
30 fare structure or a graduated fare structure. 
In a single fare structure, the customer may 
enter the system at any station on payment 
of the single fare and may travel to any 
other station within the system, hi a 
35 graduated fare structure, the^ customer nor- 
mally must purchase a special ticket which 
is generally only useable from the station 
where purchased to another specific station 
of the system. It is tmderstood that many 
40 times tickets may be purchased at some 
central location for use' at various stations 
of the system. The graduated fare structure 
is more complicated and costly to 
administer than is the single fare structure 
45 because it usually requires a plurality of 
[Price 5s. Od. (25p)\ 



separate tickets of different types, a plura- 
lity of offices for issuing such tickets and 
transit system personnel, such as con- 
ductors, to be sure that the customer has 
properly paid the fare for the trb taken. 50 

It has become increasingly evident that 
there is a need for a graduated fare struc- 
ture to require each customer to pay accor- 
ding to his use of the transit system. It is also 
necessary to provide a. zoned fare structure 55 
such that it may be easy for the customer 
to use and as automatic as possible. Pre- 
ferably, it should be rinritw? to a single 
fare structure in order to reduce the cost 
of operation as much as possible and make 60 
it as easy as possible for the customer to 
utilize the transit system. 

It has been proposed to provide a transit 
system using tickets and special types of ' 
turnstiles or gates to provide for automatic 65 
fare collection of a zoned fare structure. To 
make the system .as simple, reliable and 
economical as nossible, if is proposed to 
provide tickets for use in the system, such, 
tickets having a matrix for storing mforma- 70 
tion, and to provide ticket vending 
machines and passenger gates to encode 
such m at rix with the desired information. 
One system of tins tyoe is described and 
claimed ht Patent Apph'cation No. 12948 /68 75 
(Serial No. 1216409), filed concurrently 
herewith and entitled An Automatic Fare 
Collection system. TMs invention provides a 
ticket which may be used in the "automatic 
fare collection system of that application as 80 
well as other types of automatic fare collec- 
tion systems^ The ticket of this invention 
provides an information storage matrix on 
the ticket. It may also be desirable to pro- 
vide some time limit mfonnation on the 85 
ticket so as to Emit the use of tickets- within 
a transit system using an automatic fare 
collection system. In this invention, the 
matrix of the ticket may also -be used to 
provide a d^-time code in order to limit 90 
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the time during which the ticket may be 
used "within the transit system. 

Another problem arising from the use o f 
tickets in automatic fare collection systems 
5 is n ormally the requirement that the ticket 
be properly oriented before it is placed in 
any of the equipment of the fare collection 
system. However, since it is known that 
various lyoes of customers will be using 

10 the system" and also that many customers 
are inattentive when it comes to using such, 
tickets, it is considered desirable to provide 
a ticket for an automatic fare collection 
system which may be accepted by the 

15 equipment and used, as required, regardless 
of the orientation in which me ticket is 
placed in the equipment The ticket of the: 
present invention uses the information stor- 
age matrix to provide in such storage 

20 matrix orientation information such that 
the ticket may be accepted and used by the 
equipment of the fare collection system, 
regardless of the orientation of the ticket 
when presented to such equipment 

25 It is therefore an object of this invention 
to provide a novel transit ticket having a 
variable information •storage matrix on the 

ticket 

A further object of this invention is to 

30 provide a novel transit ticket which is 
made of plastics or the Eke to provide a 
low cost, readily replaceable ticket winch 
may be replaced when damaged or on the 
change of fare structure in the system. 

35 It is a further object of this invention to 
provide a novel transit ticket wherein the 
ticket may be provided with provisions for 
time coding on such ticket 
A further object of the invention is to 

40 provide a novel transit ticket having an 
information storage magnetic matrix with 
means to indicate the orientation of the 
ticket 

Another object of tins invention is to 

45 provide a novel ticket haying an encodahle 
magnetic matrix of discrete magnetic mem- 
bers which may be encoded with any 
desired information. 
A still further object of this invention is 

50 to provide a novel transit ticket having an. 
encodahle magnetic matrix thereon which 
may be readily reused in the automatic fare 
collection system. 
In carrying out this invention m a pre- 

55 fcrred form, a rectangular ticket is pro- 
vided for use in an automatic fare collec- 
tion system. PosMoning slots are provided 
alontc the center fine of the ticket and an 
encottable magnetic matrix for storing m- 

® formation during use is provided, located 
symmetrically about the positioning slots in 
two columns. The encodahle m a trix in- 
cludes a Blurality of magnetic inserts de- 
signed to "be encoded in binary form to 

65 provide information as to orientation, fare 



fiid, station origin and time-data of use. 
or multiple ride use, additional columns of 
of magnetic inserts are provided, at least 
one column and preferably two columns 
registering rides available while at least one 70 
other column and preferably two columns 
registers or register individual ride value. 

The invention will become more readily 
apparent from the Mowing description of 
a preferred embodiment thereof, shown, by 75 
way of example, ia the accompanying draw- 
ings, in which: 

FIGURE 1 is a plan view of a preferred 
form of single trip transit ticket according 
to this invention; , , , 80 

FIGURE 2 is a partially exploded per- 
spective view of the ticket of FIGURE 1 
showing a preferred method of fabrication; 
and 

FIGURE 3 is a plan view of a form of 85 
multiple trip transit ticket 

This invention relates to a transit ticket 
which may be used for automatic fare col- 
lection on rarsd transit systems. While the 
invention will be described with particular 90 
reference to one type of automatic fare 
collection, for example, that disclosed in the 
aforesaid application, it will be understood 
that fins description is for illustrative pur- 
poses only and should not be considered as 95 
Smiting this invention. 

As discussed in the aforesaid application 
an automatic fare collection system may 
include vending machines for dispensing 
transit tickets and exit gates which will re- 100 
cognize a valid prepaid ticket and unlock 
to allow a customer to leave an exit station. 
This invention discloses a transit ticket 
which finds snecial application in the fare 
collection system of the aforesaid appHca- 105 
thm. Of course, as will be understood, the 
transit ticket of this invention may also 
be used in other types of fare collection 



In an embodiment of this invention, the 110 
transit ticket is provided with a plurality of 
position slots and a magnetic matrix, such 
matrix including a plurality of magnetic 
inserts. The inserts are imbedded in the 
ticket with their major axis perpendicular to 115 
the face of the ticket The matrix is sym- 
metrically spaced with respect to the posi- 
tioning slots and is designed for bmary 
coding. Each magnetic insert may be 
encoded as a binary "zero" or "one" by 120 
driving the magnetic inserts to saturation 
in one of two possible polarities relative to 
the face of the" ticket • •. 

FIGURE 1 shows one form of a smgle 
trip transit ticket acwjrding to a preferred 125 
embodiment of this invention. As is shown, 
in FIGURE 1. the transit ticket 10 is a 
rectangular member having a plurality of 
position holes or slots 12 punched or 
formed along the center line 14 of the ticket 130 
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10. Id, the preferred form shown, position 
slots 12 aie rectangular in shape, although 
obviously, other shapes could be used if 
desired. Spaced symmetrically about center 
5 hne 14 and position slots 12 is the variable 
information magnetic matrix 16. As shown, 
matrix 16 includes two columns 18 and 20 
of magnetic inserts 22. inserts 22 are best 
shown in FIGURE 2. 
10 Referring to FIGURE 2, in the preferred 
form, the ticket 10 is made of a core 
member 24 preferably of a elastics material 
The core 24 may be made of any desired 
material and of any thickness, however a 
15 thickness of .040" is raeferred. A plurality 
of holes 26 are drilled, punched or other- 
wise formed in the core 24 on each side of 
the centerline 14, as is shown in FIGURE 
2. Bach hole 26 is filled with a magnetic 
AU insert 22. As will he understood, holes 26 
could be formed during the molding of core 
24 and then filled with a powdered mag- 
netic material such as amicb. The powdered 
m aterial could be provided with any type 
25 of binder as desired. Thus the term 
[magnetic inserts" includes both a bar type 
insert or a magnetic powder insert After 
the magnetic inserts 22 are placed in holes 
26, a plastics film is placed over the top 
30 and bottom of core 24. These films are 
shown as top film 28 and bottom film 30 
m FIGURE 2. These films are preferably 
opaque to obscure the magnetic matrix 16. 
The ticket 10 may then be subjected to 
35 bonding by heat and oressure or other 
appropriate means to bind the various por- 
tions together securing the magnetic inserts' 
22 m the core 24. After the ticket 10 is 
formed as above descrihed, or in any other 
SfJ?* 1 manner, positioning slots 12 ate 
drilled, or punched along the center fine 
14 of ticket 10. 

Of course, as will be understood, various 
matter may be printed on the ton and 
*> bottom of the ticket and then covered with" 
a clear plastic material Also, nrMifrnml 
lamurations having printed material may be 
added if desired. However, in the raeferred 
en m J* bdast 10 « PosfiUoning slits 12 will 
so extend completely through the finished 
ticket A plastics ticket as "described with 
reference to figure 1 will be very durable 
and reusable in the automatic fare coHec- 
tion system. It is estimated that tickets as ' 
33 described may be reusable for at least 200 
times. Of course, the tickets are relatively 
^expensive and may be readily replaced as 
desired or necessary. 
m As will be understood, the magnetic 
DU inserts 12 provide a plurality of discrete 
magnetic bits which may be encoded in 
binary form with any desired information. 
J* ti£ f°rm of the tickets shown in 
FIGURE 1, the ticket 10 is a prepaid single 
03 trip ticket As is shown, ticket 10 has a 



magnetic matrix 16 in the form of a plura- 
lity of magnetic inserts 22 arranged sym- 
metricalfy in two columns 18 and 20 about 
positioning slots 12, la the preferred form 
shown, each column 18 and 20 contains six- 70 
teen inserts 22. These inserts 22 are designed 
to contain four separate items of variable 
information using a group of eight inserts 
for each item of mformation. Thus, one 
group of eight inserts will be used to deter- 75 
mine the orientation of the ticket Another 
group wfil be used for fare value paid, 
while the reinainmg groups win be used for 
station of origin and for "time-date informa- 
tion. Obviousty, it will be clear that by 80 
merefy changing the portions of the equip-, 
meat, it is possible to -change the various 
groups of inserts which are used- for each, 
item of variable information. The magnetic • 
matrix 16 is identical for both the single 85 
trip ticket 10 shown in FIGURE 1 and the 
multiple trip ticket 40 shown in FIGURE 
3. Since all tickets for the fare collection 
system nave the same type of jnfhnTiaffav 
storage matrix, the tickets can be urocessed 90 
in the same manner in the fare collection 
system equipment ' 

As previously mentioned, the mformation 
matnx 16 will be encoded in a binary 
form. This may be done by magnetizing 95 
each maraet insert' 22 along its magnetic 
am 32 shown in FIGURE 2. AH inserts 22 
win be magnetized in one or the other 
dnecUon with reference to the toD or face 
of the ticket 10. For example, a ~"zsto» in 100 
Binary form could be a north-south mag- 
netization, white a binary "one" could be 
a south-north magnetization. As will be 
understood, the orientation group of inserts 
wffl mdteate the proper orientation' of 105 
™? 10 , to Ae **** collection equipment 
so that the binary coded information may 
be properly decoded. Each ticket 10 may h\ 
cleared after use by wiping with a Bidirec- 
tional magnetic, field. iin 

MGURE 3 and is indicated as 40. This 
ticket 40 will be' constructed similar to 
ticket 10, a preferred form of construction, 
heme shown in FIGURE. 2, As shown in 115 
HGtJRE 3, ticket 40 has a plnralto of 
poatiomng slots 12 along center line 14 
and a magnetic matrix 16 in two columns 
18 and 20. symmetrically about positioning 
slots 12, m the same manner as ticket 10. 120 
The columns 18 and 20 also each contain 
sixteen magnetic inserts 22 as shown. The 
multiple trip ticket 40 also contains a plura- 
lity of columns 42, 44. 46 and 48 of other 
magnetic inserts 50. The magnetic inserts 125 
50 are preferably cylindrical as compared 
to the rectangular inserts 22 and are placed ■ 
m the core of the ticket in the game manner 
as the inserts 22. In the preferred form 
shown, columns 42 and 44 are designed to 130 
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indicate individual trip value using twenty- 
eight inserts 50. The columns 46 and 48 
are designed to indicate the number of trips 
available using twenty inserts 50. 
5 As will be understood, with a multiple 
trip ticket, me ticket would be issued for 
a number of trips, each for the same value. 
Using the twenty-eight magnetic inserts 50 
shown in column 42 and 44, and assigning 
10 a monetary value of 5£ to each insert, a 
maximum value of $1.40 for an individual 
ride is possible. However, assigning a higher 
monetary value to any of the inserts 50 in 
columns 42 or 44 would serve to raise the 
15 monetary value per ride. When ticket 40 is 
vended, inserts 50 would be punched out of 
columns 42 and 44 leaving only those 
inserts 50 corresponding to the value of 
the individual trips purchased. Obviously, 
20 ticket 40 may be" vended for any specific 
number of individual trips, that is twenty 
inserts 50 in columns 46 and 48. Thus, for 
individual rides of $1.40 value, the ticket 
40 would be vended for $28. After each 

25 use of ticket 40, one insert 50 would be 
punched out of one of column 46 or 48. 

The use of positioning slots 12 in ticket 
40 enables the ticket 40 to be stored at zero 
value. Jn the form shown, the positioning 

30 slots 12 are used with optical sensing equip- 
ment in the fare collection system, to trigger 
the encoding or decoding of magnetic 
inserts 22 By only punching out position- 
ing slots 12 at the time the ticket 40 is 

35 vended, the ticket 40 may be stored at zero 
value, thus increasing the security of the 
tickets. Since the single trip ticket 10 will 
be magnetically encoded with fare paid in- 
formation in the variable information stor- 

40 age matrix '16 at the time of vending, the 
positioning slots 12 may be formed in ticket 
10 as it is fabricated. 

From the above description it will be 
apparent that by means of the tickets of 

45 this invention there are provided transit 
tickets which may be used in the auto- 
matic fare collection system of a transit 
system. The ticket of this invention includes 
a variable information storage matrix in the 

50 body of the ticket so that it may be readily 
encoded and decoded by elements of fare 



collection equipment to collect the proper 
fare for any ride on the transit system. Ihe 
ticket is also provided with positioning slots 
for matotaining the multiple ride tickets at 55 
zero value raior to the vending. The rickets 
of this invention are especially suited for 
a pay-on-entrance system as described. 
Also, as described, the tickets readily lend 
themselves for use as prepaid commuter 60 
tickets. As wifl be understood, by use of 
magnetic inserts, the ticket may be used 
withmagnetic read and write equipment, thus 
providing for less complex fare collection 
equipment 65 

WHAT WE CLAM IS:— 

1. A transit ticket for use in an auto- 
matic fare collection system comprising a 
ticket member, a plurality of positioning 70 
slots along a center line of said ticket, and 
an encodable magnetic matrix in said ticket 
member, said encodable magnetic matrix 
comprising at least two columns of mag- 
netic inserts located symmetrically about said 75 
plurality of positioning slots, each said 
column of magnetic inserts being encodable • 
with information in binary form, and each 
of said inserts having its magnetic axis 
perpendicular to the face of said ticket 80 

2 A transit ticket as claimed in Claim 
1 in which each of said columns contains 
sixteen magnetic inserts, said magnetic in- 
serts being used in groups of eight for stor- 
ing separate items of information. 85 

3. A transit ticket as claimed in Claim 
1 or 2, with four additional colmnns con- 
taining a plurality of magnetic inserts 
arranged symmetrically about said position- 
ing slots. 9® 

4. A transit ticket as claimed in Claim 
3 in which two of said additional columns 
are used to register an individual fare value 
and in winch the other two of said addi- 
tional columns are used to register the "5 
individual rides available. 

5. A transit ticket for an automatic fare 
collection system substantially as hereinbe- 
fore described with reference to, and as 
illustrated in the accompanying drawings. 100 

POTTS. KERR & O'BRIEN. 
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